In the search for an overwintering mechanism for Western Equine Encephalitis (WEE) virus, Thomas et al. postulated the existence of a cold-blooded vertebrate host in which the virus could lie dormant during the colder months, to be activated when the weather became warm again 1 . These workers experimentally infected garter snakes with WEE virus and were able to recover circulating virus at least four months later 2 . More recently, Gebhardt et al. have reported isolation of WEE virus from naturally infected wild snakes 3 . In addition, Craighead and co-workers in Panama have found hemagglutination-inhibiting and neutralizing substance for Eastern Equine Encephalitis (EEE) virus in three genera of lizard, Ameiva, Cnemidophorus and Basiliscus, and have infected lizards experimentally with this virus 4 .
From 1955 through 1961 the Belém Virus Laboratory, Pará, Brazil, examined small numbers of lizards each year as part of its investigation of arbovirus activity in the Amazon basin. No isolations of virus were made. In 1962, however, in order to explore further the hypothesis that lizards are naturally infected with arboviruses, the laboratory staff undertook a program of intensive sampling of the lizard population of the edges of the Utinga and Instituto Agronômico do Norte (IAN) forests near Belém. As a result, 14 virus strains were isolated in baby mice, 13 from the viscera of Ameiva ameiva ameiva and one from Kentropyx calcaratus. These viruses are of three antigenic types, none of which is related to any other known virus so far tested. Two of the types, Timbó and Chaco, are serologically related to each other but show no relationship to the third type, Marco.
MATERIALS AND METHODS
Lizards were captured with a string and noose attached to a bamboo pole. Figure l shows a lizard with the noose secured over the head. Lizards were autopsied under ether anesthesia and the heart and liver removed aseptically. A 10% suspension of organs in 0.75% bovine albumin was prepared and centrifuged lightly, and the supernatant fluid was inoculated intracerebrally (i.c.) into 3-day-old swiss mice. At times, organs of two or three lizards were pooled before inoculation. Brains of mice that sickened during a two weeks observation period were passaged i.c. in mice until the virus strain was established. The techniques used for virus isolation attempts have been described previously in connection with virus isolation attempts from other sources 5 . Hyperimmune sera for identification of virus were prepared in adult mice that received from three to five weekly injections of live virus intraperitoneally (i.p.) or i.c. Some of the immune fluids were prepared in mice given injections of either Freund's adjuvant and Staphylococcus aureus (killed) or Sarcoma-180 to produce ascitic fluid; this ascitic fluid is referred to as serum in the following discussion and tables. Complement-fixation (CF) testing was done by a microtechnique in plastic trays, with primary incubation overnight at 4°C in the presence of two units of complement. Antigen and sera were titrated in grid fashion. Hemagglutination-inhibition testing was done by the technique of Clarke and Casals 6 . Langat, bat salivary gland, Modoc; Bunyamwera group serum -BE An 32149, AMM 2222, Kairi, Ilesha, BE Ar 7272, Germiston, Bunyamwera, BE Ar 671; Naples phebotomus fever group serum -Chagres (JW-10), Icoaraci, Naples; California complex serum -Lumbo, California encephalitis, Tahyna, Melao, Trivittatus; Simbu group serum -Akabane, Oropouche, Simbu, Manzanilla, SA AN 4165, Sathuperi; and AMM 2325 (Bakau) group serum -AMM 2325, AMM 2549.
ISOLATIONS
The 14 species of lizards sampled during 1955-1963 are listed in Table 1 * . Fifty-one percent were Tropidurus torquatus hispidus, which were negative for virus. Ameiva ameiva ameixa constituted 32% of the captures and yielded 13 of the 14 virus isolates. Virus was also recovered from one of four Kentropyx calcaratus. The relatively few lizards sampled through 1961 originated for the most part at a field station maintained at Kilometer 92 of the Belém-Brasilia highway; none of these yielded virus. During 1962 and 1963 a large number of captures was made, principally at the margin of the Utinga-IAN forest area, the only site where lizards with virus strains have been detected. Isolations were made throughout the year in approximate proportion to the number of lizards sampled, as shown in Table 2 . The date, site and source of each isolation are presented in Table 3 . Table 5 -Cross-CF testing with prototype strains *Reciprocal of serum titer over reciprocal of antigen titer giving less than 50% hemolysis.
Neither Marco, Timbó nor Chaco virus has been recovered from 6,000 birds, 42 amphibians, 11,043 rodents, 1,950 marsupials, 87 monkeys, 2,095 human beings, 878 bats, 127 edentates, 32 carnivores, 185 horses and cattle, and 68,758 pools of arthropods examined for virus at the Belém laboratory.
CHARACTERIZATION AND IDENTIFICATION
The 14 strains of virus were compared in CF testing using mouse brain antigens and hyperimmune mouse sera. Three virus types were separable, and prototypes were selected for Marco (BE An 40290), Timbó (BE An 41787) and Chaco (BE An 42217). The other strains making up each type were closely related in the prototype strain in CF testing. Neutralization testing, which has not yet been attempted, may demonstrate further antigenic differences among strains of each type. Characterization of the three prototype strains was carried out with 2 nd to 10 th mouse passage material. The three viruses consistently killed 3-day-old mice when inoculated i.c. but not when inoculated i.p. Young adult mice inoculated i.c. or i.p. did not develop illness but had CF antibody three weeks later. Table 4 shows the average survival time (AST) and titer after i.c. inoculation in 3-day-old mice. Marco and Chaco viruses were inactivated by sodium desoxycholate (DCA) in a test done by the method of Theiler 7 (Table 4) ; Timbó virus was not tested. Marco virus passed through a Swinney modified Seitz EK filter; no attempt was made to filter Timbó or Chaco. At the Rockefeller Foundation Virus Laboratories, New York, both Marco and Chaco viruses were inoculated parenterally in Aedes aegypti and found to multiply in the salivary glands 8 . Marco was carried through five mosquito passages and Chaco through eight before the series was discontinued. Timbó and Chaco strains consistently showed CF crossreactions to 1/8 or 1/4 of homologous titers. Table 5 gives the results of cross CF testing with the three prototype strains. Marco virus has not shown reproducible cross-reaction with any virus tested to date, nor have Timbó and Chaco viruses reacted with sera for other viruses. Negative results were obtained in CF testing with sera for 43 viruses endemic in the Amazon region (Table 6 ) as well as viruses isolated in other parts of the world (Table 7 ). In addition, Marco, Timbó and Chaco hyperimmune sera failed to inhibit hemagglutination of EEE, Mucambo, Aurá, Una, Mayaro, Pixuna, Yellow fever, Ilhéus, Bussuquara, St. Louis, Oriboca, Murutucu, Caraparu, Guamá, BE Ar 7272, Guaroa, Icoaraci, Tacaiuma, Turlock and BE An 46852 antigens.
DISCUSSION
Marco, Timbó and Chaco are considered to be arboviruses on the basis of their pathogenicity for mice, ability to multiply in mosquito salivary glands, and either sensitivity to DCA (Marco, Chaco) or antigenic relationship (Timbó) to a DCA-sensitive virus. These agents have been isolated frequently from lizards but not from other vertebrates of the same region. It seems probable that the lizard, and particularly A. ameiva ameiva, is the principal vertebrate host for Marco, Timbó and Chaco. No serological relationship of Marco virus to other arboviruses has so far been demonstrated. Timbó and Chaco crossreact in complement-fixation testing but have not been shown to be related to any other arbovirus.
These viruses have not been recovered from birds, amphibians, rodents, marsupials, primates, bats, edentates, carnivores, horses, cattle or arthropods in the Amazon region, and it is proposed that the lizard is their principal vertebrate host.
